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(57) ABSTRACT 
Provided is a moisture detection device including: a moisture 
detection label that has at least a pair of detection terminals 
and a pattern, the detection terminals being provided on a 
base material With an insulated front surface, the pattern 
being provided on the surface of the base material and formed 
betWeen the detection terminals With Water-dispersible and 
conductive paint; and detection circuit Which detects an elec 
trical connection state betWeen the detection terminals. 
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MOISTURE DETECTION LABEL, MOISTURE 
DETECTION DEVICE, MOISTURE 

DETECTION METHOD, POWER SHUTOFF 
METHOD, AND ELECTRONICS DEVICE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of US. patent applica 
tion Ser. No. 11/203,244 ?led Aug. 15, 2005, now US. Pat. 
No. 8,242,919, Which claims priority to Japanese Patent 
Application No. 2004-236541, ?led Aug. 16, 2004, the con 
tents of all of Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a moisture detection label, 

a moisture detection device, a moisture detection method, a 
poWer shutoff method, and an electronics device. In particu 
lar, the present invention relates to a moisture detection label, 
a moisture detection device, a moisture method, a poWer 
shutoff method, and an electronics device, each used for 
detecting an intrusion of a liquid into a device main body such 
as a portable terminal. 

2. Description of the Related Art 
As regards electronics devices such as cell phones, there 

has been proposed, for example, an electronics device having 
judgement label provided for detecting an intrusion of a liquid 
or the like into a device main body (see JP 2003-283619 A). 
The judgement label, as shoWn in FIG. 21, is made of a plastic 
sheet 301 on Which circle patterns 307 are printed in pattern, 
for example, by red Water-based ink. When a Water droplet 
adheres on the circle patterns 307, the ink contained in the 
circle patterns 307 dissolve in the Water to spread out, 
Whereby adhesion of Water can be visibly recogniZed. 

HoWever, according to the judgement label disclosed in JP 
2003 -28361 9 A, a user does not notice the adhesion of Water 
unless visually identifying the label, Which may lead to a case 
Where the user keep using the cell phone. In this case, com 
ponents of the cell phone are continuously supplied With 
poWer, so there is a fear that a short circuit occurs, for 
example. 

In addition, cell phones in recent years store important data 
including personal information in their memories. For this 
reason, it is necessary to cause the cell phones to store data as 
soon as possible, as Well as to prevent beforehand a malfunc 
tion from being caused in the cell phone due to exposure to 
Water. 

SUMMARY OF THE INVENTION 

In vieW of the foregoing and other exemplary problems, 
draWbacks, and disadvantages of the conventional structures, 
an exemplary feature of the present invention is to provide a 
moisture detection label, a moisture detection device, a mois 
ture detection method, a poWer shutoff method, and an elec 
tronics device. 
A ?rst object of the present invention is to provide a mois 

ture detection label, a moisture detection device, a moisture 
detection method, and an electronics device, each used for 
reliably detecting adhesion of Water eliminating a need for a 
visual observation of a judgment label by a user. 
A second object of the present invention is to provide a 

poWer shutoff method and an electronics device, With Which 
a malfunction due to exposure to Water can be prevented 
beforehand. 
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2 
An exemplary moisture detection label for achieving the 

?rst object of the present invention includes: a base material 
having an insulated front surface, at least a pair of detection 
terminals provided on the base material, a pattern provided on 
the surface of the base material and formed betWeen the 
detection terminals, the pattern containing Water-dispersible 
and conductive paint. 
An exemplary moisture detection device for achieving the 

?rst object of the present invention includes: a moisture 
detection label that has at least a pair of detection terminals 
and a pattern, the detection terminals being provided on a 
base material With an insulated front surface, the pattern 
being provided on the surface of the base material and formed 
betWeen the detection terminals With Water-dispersible and 
conductive paint; and detector that detects an electrical con 
nection state betWeen the detection terminals of the moisture 
detection label. 
An exemplary moisture detection method for achieving the 

?rst object of the present invention, (i) uses a moisture detec 
tion label that includes at least a pair of detection terminals 
and a pattern, the detection terminals being provided on a 
base material having an insulated front surface, the pattern 
containing Water-dispersible and conductive paint and being 
formed betWeen the detection terminals, in Which (ii) the 
paint that sWells by absorbing moisture adhered disperses 
toWard the detection terminals, to thereby detect an electrical 
connection state caused betWeen detection terminals through 
the paint. 
An exemplary electronics device for achieving the ?rst 

object of the present invention includes: a device main body 
having poWer source; a moisture detection label that is pro 
vided on the device main body, and has at least a pair of 
detection terminals and a pattern, the detection terminals 
being provided on abase material With an insulated front 
surface, the pattern being provided on the surface of the base 
material and formed betWeen the detection terminals With a 
Water-dispersible and conductive paint; and detector that is 
provided on the device main body and detects an electrical 
connection state betWeen the detection terminals of the mois 
ture detection label. 

Also, an exemplary electronics device for achieving the 
second object of the present invention includes: a device main 
body having poWer source; a moisture detection label that is 
provided on the device main body and has at least a pair of 
detection terminals and a pattern, the detection terminals 
being provided on a base material With an insulated front 
surface, the pattern being provided on the surface of the base 
material and formed betWeen the detection terminals With a 
Water-dispersible and conductive paint; detector that is pro 
vided on the device main body and detects an electrical con 
nection state betWeen the detection terminals of the moisture 
detection label; and poWer shutoff means for shutting off 
poWer based on the electrical connection state detected by the 
detector. 
An exemplary poWer shutoff method for achieving the 

second obj ect of the present invention, (i) is used in a moisture 
detection label that includes at least a pair of detection termi 
nals and a pattern, the detection terminals being provided on 
a base material having an insulated front surface, the pattern 
containing Water-dispersible and conductive paint and being 
formed betWeen the detection terminals, (ii) detects an elec 
trical connection state betWeen the detection terminals, and 
(iii) shuts off poWer in a case Where it is detected that the 
detection terminals are electrically connected. 

In the present invention, for example, When moisture 
adheres to the surface of the base material, conductive paint is 
dispersed to electrically connect betWeen the detection termi 
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nals. Accordingly, it is possible to reliably detect adhesion of 
Water by, for example, causing the moisture detection device 
to detect an electrical connection state betWeen the detection 
terminals. Note that the paint is dispersed over the surface of 
the base material, Whereby adhesion of Water can be visually 
detected. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying draWings: 
FIG. 1 is a plan vieW shoWing a ?rst exemplary embodi 

ment of a moisture detection label according to the present 

invention; 
FIG. 2 shoWs an under surface of the moisture detection 

label shoWn in FIG. 1; 
FIG. 3 is a cross-sectional vieW taken along the line A-A in 

FIG. 1; 
FIG. 4 is an equivalent circuit diagram schematically 

shoWing the moisture detection label shoWn in FIG. 1 as an 
electronic circuit; 

FIG. 5 is a plan vieW shoWing a state in Which paint con 
tained in patterns is dispersed in the moisture detection label 
in FIG. 1; 

FIG. 6 is an equivalent circuit schematically shoWing the 
moisture detection label shoWn in FIG. 5 as an electronic 

circuit; 
FIG. 7 is a plan vieW shoWing a second exemplary embodi 

ment of the moisture detection label according to the present 
invention; 

FIG. 8 is a plan vieW shoWing a third exemplary embodi 
ment of the moisture detection label according to the present 
invention; 

FIG. 9 is a plan vieW shoWing a fourth exemplary embodi 
ment of the moisture detection label according to the present 
invention; 

FIG. 10 is a plan vieW shoWing a ?fth exemplary embodi 
ment of the moisture detection label according to the present 
invention; 

FIG. 11 is a plan vieW shoWing a sixth exemplary embodi 
ment of the moisture detection label according to the present 
invention; 

FIG. 12 is a block diagram shoWing a ?rst exemplary 
embodiment of a moisture detection device according to the 
present invention; 

FIG. 13 is a graph shoWing a relationship betWeen an 
output voltage and an amount of output poWer at a current 
detector in the moisture detection device shoWn in FIG. 12; 

FIG. 14 is a table shoWing a relationship betWeen an input 
voltage and a sWitching operation at a sWitch in the moisture 
detection device shoWn in FIG. 12; 

FIG. 15 is a block diagram shoWing a second exemplary 
embodiment of the moisture detection device according to the 
present invention; 

FIG. 16 is a ?owchart shoWing a process How of controlling 
poWer in the moisture detection device shoWn in FIG. 15; 

FIG. 17 is a block diagram shoWing a third exemplary 
embodiment of the moisture detection device according to the 
present invention; 

FIG. 18 is a perspective vieW of a ?rst exemplary embodi 
ment of a cell phone according to the present invention; 

FIG. 19 is an exploded perspective vieW shoWing the cell 
phone shoWn in FIG. 18; 

FIG. 20 is an exploded perspective vieW of a second exem 
plary embodiment of the cell phone according to the present 
invention; and 

FIG. 21 is a plan vieW of a conventional judgment label. 
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4 
DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENTS 

(Moisture Detection Label Construction) 
Hereinafter, a moisture detection label 10 according to a 

?rst exemplary embodiment of the present invention is 
described based on FIGS. 1 to 6. The moisture detection label 
includes: a substrate 101 having a front surface 101A (includ 
ing a rear surface 101B) insulated; at least a pair of detection 
terminals 103 and 105 provided on the substrate 101; and 
patterns 107 that are provided on the front surface 101A and 
formed betWeen the detection terminals 103 and 105, and 
contain Water-dispersible and conductive paint. The thin 
plate-like substrate 101 is formed of an insulating resin such 
as polyethylene, polyethylene terephthalate, polycarbonate, 
or acrylonitrile-butadiene-styrene copolymer. A planar shape 
of the substrate 101 is square With one side length of 3 to 10 
mm, for example, but may be rectangular, circular, polygonal, 
etc. The substrate 101 may be formed of a transparent mate 
rial or a non-transparent material. 

The same-shaped patterns 107 equal in shape are arranged 
at plural spots With their vertical lines and horizontal lines 
alternately shifted on the front surface 101A of the substrate 
101. The patterns 107 are made of Water-dispersible and 
conductive paint, examples of Which include Water-base con 
ductive electrodeposition paint having a Water dispersible 
property too. The electrodeposition paint is, for example, 
paint prepared by mixing a conductive material (ion) With ink. 
The patterns 107 are formed of paint With a color different 
from that of the substrate 101. Then, the patterns 107 are 
tWo-dimensionally dispersed and arranged. 
The planar shape of the substrate 101 is circular With a 

diameter of 0.5 to 2 mm, for example. The patterns 107 are 
formed, for example, by printing the electrodeposition paint 
on the front surface 101A of the substrate 101 (see FIG. 3). 
Each of the patterns 107, namely, the paint sWells to be 
dispersed When moisture adheres thereto. 
The tabular detection terminals 103 and 105 are arranged in 

pairs on opposing ends of the substrate 101. The detection 
terminals 103 and 105 are formed of a conductive material 
such as metal including copper, or an alloy. As shoWn in FIG. 
2, the detection terminals 103 and 105 are structured such that 
detection signals are output to outside from the front surface 
101A and the rear surface 101B of the substrate 101. 
The detection terminals 103 and 105 each have the same 

length as the one side length of the substrate 101, and are 
attached to the substrate 101 so that all the patterns 107 are 
located therebetWeen. For example, the detection terminals 
103 and 105 maybe ?xed to the both ends of the substrate 101 
as being inserted thereto. Also, the detection terminals 103 
and 105 are separated across the patterns 107. 

Then, in the substrate 101, an area betWeen the detection 
terminals 103 and 105 becomes a moisture detection area 104 
(see FIG. 1). Also, the front surface 101A of the substrate 101 
is formed such that the patterns 107 sWelling by absorbing 
adhesion moisture disperse toWard the detection terminal 103 
or 105. For example, as shoWn in FIG. 3, the front surface 
101A of the substrate 101 has plural grooves 101C at prede 
termined intervals across the detection terminals 103 and 105, 
thereby obtaining such effect that the electrodeposition paint 
dispersed by getting Wet easily spread along the grooves 
101C. 
Note that a shape of the grooves 101C may be linear, 

curved, or polygonal. In this exemplary embodiment, the 
front surface 101A of the substrate 101 may be formed ?at. 
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Even in this case, since the ink is dispersed upon getting Wet, 
it spreads out Without such grooves as described above on the 
front surface 101A. 

Further, in this exemplary embodiment, in addition to the 
pair of the detection terminals 103 and 105, tWo detection 
terminals may be additionally provided. For example, the 
additional tWo detection terminals are provided on the other 
sides Where the detection terminals 103 and 105 are not 
provided such that they are not connected to the detection 
terminals 103 and 105. If there are four detection terminals, 
adhesion of Water is detected quickly and reliably. 
As shoWn in FIG. 2, a sheet 127 is arranged on the rear 

surface 101B of the substrate 101. The sheet 127 has both 
surfaces coated With an adhesive etc. like a tWo-sided tape, 
With Which the moisture detection label 10 is af?xed to a 
predetermined position of an electronics device. 

For example, the moisture detection label 10 is manufac 
tured as folloWs. A single metal plate is bend to sandWich the 
front and rear surfaces of the substrate 101 on both ends, 
constituting the detection terminal 103. That is, the detection 
terminal 103 is attached along one side of the substrate 101 
and the detection terminal 105 is attached along the other side 
thereof. Next, the electrodeposition paint is applied to prede 
termined spots aWay from the detection terminals 103 and 
105 on the front surface 101A of the substrate 101, namely, 
the moisture detection area 104, constituting the plural pat 
terns 107 (see FIGS. 1 and 3). 

Then, the sheet 127 is af?xed to the rear surface 101R of the 
substrate 101 (see FIGS. 2 and 3). That is, in this exemplary 
embodiment, the moisture detection label 10 can be easily 
produced. Note that the patterns 107 maybe rectangular or 
other shape, not necessarily being circular. The patterns are 
preferably circular because the Wet patterns 107 easily spread 
(radially) in all directions. 

(Moisture Detection Method) 
Next, a moisture detection method using the moisture 

detection label 10 according to the ?rst exemplary embodi 
ment of the present invention is described based on FIGS. 1 
and 4 to 6. In this moisture detection method, for example, the 
moisture detection label 10 is used Which includes: at least the 
pair of detection terminals 103 and 105 provided on the 
substrate 101 having the insulated front surface 101A; and the 
patterns 107 that are provided on the front surface 101A of the 
substrate 101 and formed betWeen the detection terminals 
103 and 105, and contain Water-dispersible and conductive 
paint. The paint that sWells by absorbing adhesion moisture 
disperses toWard the detection terminals 103 and 105. Then, 
electrical connection caused betWeen the detection terminals 
103 and 105 through the paint is detected. 
When moisture does not adhere to the patterns 107 of the 

moisture detection label 10, as shoWn in FIGS. 1 and 4, there 
is no electrical connection betWeen the detection terminals 
103 and 105, With no current ?oWing therebetWeen. 
On the other hand, When moisture adheres to the patterns 

107 of the moisture detection label 10, as shoWn in FIG. 5, the 
patterns (paint) 107 sWell and disperse, thereby spreading 
(seeping) out to the moisture detection area 104. The sub 
strate 101 has the plural grooves 101C betWeen the detection 
terminals 103 and 105, Whereby the patterns (paint) 107 
quickly and reliably disperse to the detection terminal 103 or 
105. 
A moisture-adhered area 109 expands by the seeping pat 

terns (paint) 107 and the conductive paint connects the detec 
tion terminals 103 and 105. That is, as shoWn in FIG. 6, the 
detection terminals 103 and 105 are electrical connected With 
a resistance value of the ink. In this exemplary embodiment, 
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6 
the existence of adhesion of moisture is judged by detecting 
the electrical connection state betWeen the detection termi 
nals 103 and 105. 
Even When moisture adheres to the patterns (paint) 107, 

such a case may happen that the paint do not spread across the 
detection terminals 103 and 105. In this exemplary embodi 
ment, moisture deposition at such a level that the paint does 
not connect the detection terminals 103 and 105 is not 
regarded as a Water adhesion state. 

In the moisture detection label 10, When the front surface 
101A of the substrate 101 gets Wet in Water, the paint in the 
patterns seeps out from the patterns and the planer shape of 
the patterns 107 changes. Accordingly, as shoWn in FIG. 5, 
the planer shape of the patterns 107 changes upon moisture 
deposition thereon. Therefore, adhesion of Water can be visu 
ally detected With ease. Also, in the moisture detection label 
10, the moisture-adhered area 109 expands When moisture 
adheres to the patterns 107, to thereby electrically connect the 
detection terminals 103 and 105 (see FIG. 6), leading to a 
change in the resistance value. 

Thus, Water leak is electrically detected using the moisture 
detection label 10 in this exemplary embodiment. 

Therefore, and if the moisture detection label 10 is 
arranged in the electronics device, adhesion of Water to the 
electronics device can be reliably detected. 

Note that in this exemplary embodiment, since the patterns 
107 are arranged With their vertical lines and horiZontal lines 
alternately shifted, When moisture adheres to the patterns 
(paint) 107, paint is reliably dispersed and the moisture 
adhered area 109 expands. Also, in this exemplary embodi 
ment, the detection terminals 103 and 105 are arranged along 
the entire sides of the substrate 101 on the both ends. Even 
When moisture adheres to the patterns (paint) 107, adhesion 
of Water can be reliably detected. 

In this exemplary embodiment, the shape of the substrate 
101, the shape or arrangement of the patterns 107 or the 
detection terminal 103 (105), or the like can be changed as 
appropriate. 

FIGS. 7 to 11 are plan vieWs of a moisture detection label 
according to second to sixth exemplary embodiments of the 
present invention. Note that in the second to fourth exemplary 
embodiments shoWn in FIGS. 7 to 9, parts corresponding to 
those of FIG. 1 are denoted by the same reference numerals 
and a detailed description thereof is omitted. 

For example, as shoWn in FIG. 7, the patterns 107 of a 
moisture detection label 20 are arranged With their vertical 
lines and horiZontal lines aligned. Other constructions (for 
example, the grooves are formed across the detection termi 
nals), actions, and effects are the same as those of the exem 
plary embodiment of FIG. 1. 
As shoWn in FIG. 8, a planer shape of detection terminals 

105A and 103A in a moisture detection label 30 may have an 
elliptic shape vertically elongated. In this case, the detection 
terminals 105A and 103A are embedded in the substrate 101 
While the front and rear surfaces thereof are exposed from the 
front and rear surfaces of the substrate 101. Accordingly, also 
in the exemplary embodiment of FIG. 8, an electrical connec 
tion state betWeen the detection terminals 1 05A and 1 03A can 
be detected from the rear surface of the substrate 101. 

Note that in the third exemplary embodiment shoWn in 
FIG. 8, the detection terminals 105A and 103A each arranged 
substantially at each of the centers of both ends of the mois 
ture detection label 30. Other constructions and action effects 
are the same as those of the exemplary embodiment of FIG. 1. 
As shoWn in FIG. 9, a planer shape of patterns 107A in a 

moisture detection label 40 may be stripes, for example. In 
this case, the plural patterns 107A are arranged in parallel to 












